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Aspects of the built environment associated
with obesity in children and adolescents:
A narrative review
Aspectos do ambiente construído associados
à obesidade em crianças e adolescentes:
revisão narrativa
Elizabeth Nappi CORRÊA1
Bethsáida de Abreu Soares SCHMITZ2
Francisco de Assis Guedes de VASCONCELOS1
A B S T R A C T
Objective
To perform a narrative literature review to describe the availability of food retailers (groceries and eateries) and
their association with obesity in schoolchildren and adolescents.
Methods
The review included studies published from 2003 to 2013 listed in three databases with data on the child’s
school and/or home surroundings.
Results
There was a higher concentration of fast foods near the schools, especially high schools, public schools, or
schools located in low-income regions. Moreover, children and adolescents living in areas further from
convenience stores had better diets.
Conclusion
Acknowledging the relationship between built environment and obesity by establishing scientific evidence is
necessary for developing specific strategies that help to control the spread of obesity in this age group, aiming
to construct healthier spaces.
Keywords: Built environment. Child. Obesity.
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R E S U M O
Objetivo
Realizar revisão narrativa da literatura, procurando descrever as características da disponibilidade de locais de
comercialização de alimentos (pontos de venda de alimentos e pontos de alimentação) e sua associação com
obesidade entre crianças em idade escolar e adolescentes.
Métodos
Foram identificados os estudos publicados entre 2003 e 2013 em três diferentes bases de dados que
apresentaram resultados relacionados ao ambiente no entorno escolar e/ou residencial de crianças e
adolescentes.
Resultados
No entorno das escolas, encontrou-se maior concentração de estabelecimentos do tipo fast food, em especial
nas escolas de ensino médio, públicas ou localizadas em regiões de menor poder aquisitivo. Também foi
identificado que crianças e adolescentes que residem em áreas mais distantes de lojas de conveniências
apresentam dieta de melhor qualidade.
Conclusão
O reconhecimento da relação entre ambiente construído e obesidade, por meio do estabelecimento de evidências
científicas, é necessário para a elaboração de estratégias diferenciadas que contribuam para o controle do
crescimento da obesidade nesse grupo etário, com um novo olhar para a construção de espaços mais saudáveis.
Palavras-chave: Ambiente construído. Criança. Obesidade.
I N T R O D U C T I O N
The risk of obesity is not randomly
distributed in the population. Some individuals
or groups are more vulnerable to obesity than
others. The reasons behind this inequality are not
yet fully known, but they can stem from a
combination of biological, cultural, and
environmental factors1. The role of environmental
factors in individuals’ food behavior and intake,
and consequently, in their nutritional status, has
been the object of various studies2-7.
Neighborhoods with specific environmental
characteristics are related to different health-
related behaviors of children and adolescents and
to their Body Mass Index (BMI)8-13.
According to Brug et al.5, environmental
influences can be analyzed from two dimensions:
1) one related to the access to foods consumed
at home or family environment (bought at
groceries, supermarkets, bakeries, farmer’s
markets, butcheries, and other retailers) and 2)
one related to the access to ready-to-eat foods
consumed away from home (restaurants, snack
bars, canteens, street food vendors). In this article,
Food Outlet (FO) refers to food retailers that sell
foods prepared at home, and Food Service (FS)
refers to establishments that sell ready-to-eat
foods consumed away from home (including
street food vendors).
The existence of food service and food
outlet in a neighborhood can influence nutritional
status3,6,7,10. In a narrative review Brug et al.5
systematically reviewed six articles from high-
income countries about the environment and
health behavior and found that the availability
and access to healthy foods are important factors
that influence the food behavior of children,
adolescents, and adults5. However, these authors
believe that studies using objective and validated
instruments are needed to investigate more
thoroughly the associations between food
behaviors and environmental opportunities5.
An environment with good availability of
nutritious foods nearby is necessary for children
and adolescents to adopt healthy eating behaviors4.
In this sense, investigations involving children and
adolescents should be comprehensive and include
their work, leisure14, home, and school15
neighborhoods.
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Given the importance of the theme and
the scarcity of pertinent Brazilian studies, the
objective of this article was to make a narrative
literature review to describe the availability of food
retailers (groceries and eateries) and their
association with schoolchild and adolescent
obesity. The following questions were posed to
guide the discussion and describe the
characteristics of the studies: How does the
environment influence child and adolescent food
intake? What methodological procedures were
used by studies on environmental influence?
Which environmental characteristics in the home
and school neighborhoods are associated with
child and adolescent food intake and obesity?
M E T H O D S
The following databases were not
systematically searched for articles published
between 2003 and 2013: SciVerse Scopus,
Pubmed, and the virtual health library Bireme.
Descriptor selection relied on the official
terms listed in the Medical Subject Headings
(MeSH) and the non-indexed terms most often
cited in publications about the environment and
its relationship with obesity. The following
structuring was used for combining the
descriptors: (built environment OR residence
characteristics OR social environment) AND (child$
OR adolescen$ OR students) AND (obesity OR
childhood obesity) AND (food OR nutrition). The
search tools available in each database required
variations in this combination.
As an additional criterion, we also
searched for the references cited in the initially
selected articles, a technique called “snowball.”
This was due to the vast amount of descriptors
used in publications on this theme and not
indexed by MeSH, hindering the combination of
terms for the systematic search. Some examples
of not indexed descriptors found in the
publications are: food environment, school
environment, neighborhood, neighborhood
environment, environmental health, obesogenic
environments, environmental assessment, local
food environmental. Publications with the
following descriptors were also found: food outlet,
foodscape, convenience store, supermarket, retail
food outlets.
The articles were screened by reading their
title and abstract. Studies with preschoolers or
adults and those that covered only aspects related
to commuting, physical activity, and/or environmental
recreation were excluded. After excluding the
repeated articles from different databases, 90
studies in English and Portuguese were selected,
but only 28% were original research articles
analyzed in this study.
The narrative review was used for exposing
the results: data were presented in summary
tables and the main findings relating the
characteristics of the built environment (FO and
FS) in school and home neighborhoods in the
discussion.
The tables contain the selected articles’
authors/publication year, the study objective and
environment, the variables, and the main results
in chronological order.
Influence of the built environment on
the food intake and behavior of
children and adolescents
An individual’s environment may promote
or inhibit the adoption of obesity-related life
practices16. Despite the existence of indicators that
environmental factors can influence energy intake
and expenditure, and consequently, BMI, there is
no empirical evidence of the relationship between
environmental exposures and obesity17.
Studies of the relationship between
environment and nutrition are becoming
increasingly frequent, especially those with
children and adolescents5. Pieces of evidence
suggest that obesity can be influenced by the built
environment18, represented by work and group
living conditions, and this environment is a key
determinant of food intake opportunities and
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restrictions19. Environmental opportunities and
conditions that encourage life habits that promote
the development of obesity16 can be called an
obesogenic environment20.
This environment is characterized by great
availability and access to energy-dense foods,
great social pressure for consuming these foods,
in addition to opportunities to minimize physically
active behavior at work, commuting, or leisure
time5. The relationship between these environmental
factors and obesity has been analyzed, but
understanding of the individual and environmental
mechanisms that produce it still needs
improvement21.
Urbanization-related environmental
changes promote more opportunities for
increasing food intake since they facilitate food
acquisition and make foods more attractive to an
increasing number of consumers. People now
consume more foods of different types22, so it is
important to distinguish the location and type of
purchased food23.
Most studies in this area are cross sectional,
necessary for understanding how environmental
factors relate to the population’s demographic
characteristics and health-related results8.
Environmental description helps to identify the
availability of healthy foods and intervention
points for improving population access14. However,
in these studies it is difficult to establish causality
and directionality between the variables and
outcome24.
Although many studies have focused on
analyzing the home neighborhood, the numerous
FO and FS near urban schools suggest that not
only the home, but also the school neighborhood,
should be included in more comprehensive
assessments of child and adolescent exposure25.
Fifty-two percent of the selected articles
involving schoolchildren and adolescents directly
or indirectly assessed the school neighborhood
(Chart 1); the home neighborhood was
investigated by 24% of the studies (Chart 2); and
six studies (24%) assessed both the home and
school neighborhoods (Chart 3).
Fifty-two percent of the selected studies
were conducted in the United States of America
(USA), and a similar proportion was identified in
other publications14,26. Six studies (24%) were
conducted in Europe, four (16%) in Canada, and
only one in Latin America (Brazil). This prevalence
of American studies reflects the need to increase
the number of such studies in other countries and
hinders extrapolation of the findings to other
populations.
Studies on the relationship between the
environment and food intake and/or nutritional
status of children and adolescents have received
greater emphasis after the first decade of the XXI
century, as reflected by this review, with 80% of
the studies having been published in or after
2010.
Methodological procedures used in the
studies on home and school
neighborhood characteristics
The variety of methodological procedures
used in the study articles shows the difficulty of
selecting a gold standard for environmental
assessment. A well accepted methodological
option is the identification of FO and FS by
conducting a walking survey using the Global
Positioning System (GPS). However, this collection
systematics and database construction is very
expensive and lengthy47. This is clear in 25 of the
selected studies, where only 16%10,34,35,40 used
field recognition for identifying the FO and FS;
the other studies preferred to work with secondary
data.
Despite the limitations associated with
using secondary data, this type of methodological
procedure can and has been used frequently.
Secondary data are collected from external
sources and include administrative data (census),
commercial data (market survey companies),
internet resources (Google Earth and Google
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- Mean distance between school and fast
food restaurant: 0.52 km.
- 78% of the schools had at least one fast
food restaurant in the 0.8 km buffer.
- 23.3 and 64.8% of the schools had one
or more fast food restaurants in the 0.4
km and 0.8 km buffers, respectively.
- High schools had fewer food retailers
nearby than elementary schools.
- Larger schools had fewer food retailers
nearby than smaller schools.
- Elementary and middle schools had 19.3
food retailers per 1,000 students and high
schools had 6.6 retailers per 1,000
students in the buffer.
- The number of food retailers in the school
surroundings was inversely related to the
neighborhood income.
- 25% had a fast food restaurant in the 0.4
km buffer.
- High schools had more grouped fast food
restaurants than elementary schools.
- Public schools had more grouped fast food
restaurants in their surroundings.
- Low availability of healthy beverages and
snacks.
- Fresh fruits and vegetables available in 51
and 49% of the stores, respectively.
- Ten schools had ≥one store selling soda
and eight schools had ≥one fast food
restaurant in the 1 km buffer.
- Store proximity to school or density in
school surroundings was not related to risk
of obesity in students.
- Ultraprocessed foods closer to schools.
- Ultraprocessed foods were more common
in low-income areas than minimally
processed foods.
- Presence of at least one food retailer in
the 0.8 km buffer. Larger schools
>exposed to food retailers.
- Schools in low-income neighborhoods
had more access to food retailers.
- An average of 35 food retailers within a
0.8 km high school buffer.
- Students attending schools near eateries
were more likely to eat at these
establishments than those attending
schools without nearby eateries.
- Food deliveries and groceries in the 0.4
km buffer increased from 2001 to 2005.
Positive relationship between diet quality
(healthy) and distance between school and
groceries.
Authors/year Study objective Study environment Study variables Main results
Note: BMI: Body Mass Index; USA: United States of America.
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Street View), and telephone directories (listing
commercial and nongovernmental companies)48.














204 scouts aged 10
to 14 years from
Texas (USA)
323 children aged 6
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York (USA)
1,721 students aged
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schools in Norfolk
(England)
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from 20 schools in
Minnesota  (USA)
Buffer of 1.6 km
Postal code of the
students’ homes
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- Association between living further from
convenience stores ↑ intake of fruits and
juices ↓ intake of vegetable fat.
- Living close to a fast food restaurant was
associated with higher intake of vegetable
fat, fruits, and juices.
- Convenience stores and fast food
restaurants present in 55 and 41% of the
blocks (postal code).
- Children living in blocks with one or more
convenience stores were more likely to
have higher BMI than those who did not
live in such blocks.
- Living further from a supermarket was
associated with >weekly fruit and vegetable
servings.
- Living closer to convenience stores >intake
of potato chips, chocolate, and white bread.
- Supermarket density was associated with
higher intake of vegetables and unhealthy
foods.
- Availability of convenience stores was
associated with higher risk of overweight/
obesity and higher BMI (buffer of 0.4 km).
- Presence of fresh produce inversely
associated with overweight/obesity (buffer
of 1.6 km).
- Significant trend between the availability of
fresh produce retailers and lower risk of
overweight/obesity after a three-year study.
- Negative associations between BMI and
farmers’ markets coverage (buffer of 0.4
and 0.8 km).
- Positive association between BMI and fast
food restaurant and pizzeria coverage
(buffer of 0.4 km).
- Proximity to convenience stores was
negatively associated with BMI. Proximity
to farmers ’ markets was positively
associated with BMI percentile.
- Homes close to convenience stores and
restaurants was associated with higher
BMI in girls.
Authors/year Study objective Study environment Study variables Main results
Note: BMI: Body Mass Index; USA: United States of America.
The use of an omnidirectional image, for example,
Google Street View, provides a permanent visual
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11 to 18 years from
Minnesota (USA)
1,995 students aged
9 to 10 years from 92
schools in Norfolk
(United Kingdom)
8,226 children aged 5
to 11 years and 5,236
teenagers aged 12 to
17 years from
California (USA)
810 students aged 11
to 14 years from 21
schools in  Ontario
(Canada)
810 students aged 11
to 13 years from 21
schools in London
(England)
384 students aged 6
to  9 years and
German schools
Buffer of 0.8, 1.6,
and 3 km
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- Intake of beverages with added sugar was
associated with home proximity to fast
food restaurants, restaurants, convenience
stores, supermarkets, and other groceries
within a 0.8 and/or 1.6 km buffer.
- BMI positively associated with the
presence of a convenience store within a
1.6 km buffer.
- Among girls, homes closer to healthy food
retailers (supermarkets and groceries) was
associated with lower fat mass index; and
homes and schools closer to unhealthy food
retailers (deliveries and convenience stores)
was associated with higher fat mass index.
- No relationship found between the
environment (presence and density of
eateries and groceries) and food intake.
- Students living further than 1 km from the
closest convenience store had higher
healthy diet indices.
- Students attending schools further than 1
km from convenience stores and fast food
restaurants had higher healthy diet indices.
- 65% reported buying foods at fast food
restaurants and convenience stores.
- Proximity to such stores increased the
probability of buying their products at least
once a week.
- High density of fast food restaurants in
the home and school surroundings was
associated with more fast food purchases.
- Groceries and fast food restaurants were
not significantly grouped around schools.
- The food retail index was not associated
with BMI or food intake variables.
Authors/year Study objective Study environment Study variables Main results
Note: BMI: Body Mass Index; USA: United States of America.
record of an area and allows observing many
characteristics of the built environment; however,
the temporal relationship between image
captures and outcome assessment in the studies
can be a problem49.
The use of a single source to identify FO
and FS is a limited option; the use of different
sources reduces the risk of ‘losing’ information
and provides a more viable alternative than a
walking survey in many situations50,51.
334 | EN CORRÊA et al.
Rev. Nutr., Campinas, 28(3):327-340, maio/jun., 2015Revista de Nutrição
http://dx.doi.org/10.1590/1415-52732015000300009
Another observation regarding the
methodological procedures used in the studies is
the amount of assessed individuals and/or schools.
Studies that investigated the presence of FO and
FS in school neighborhoods included different
numbers of schools, varying from three35 to
31,622 schools29. The same occurred with the
number of children and/or adolescents included
in the studies, varying from 2049 to 13,562
students44. This sample size variability can be a
reflection of the different methodologies used in
the studies, a fact that hinders comparisons
between studies.
Different buffers (influence areas) are
considered in environmental investigations. They
correspond to the construction of zones with
specific radii around specific points. Studies that
assessed school surroundings most commonly
used buffers of 0.4 km (54%) and 0.8 km (62%).
Studies that assessed both school and home
surroundings varied greatly with respect to the
analyzed areas, which varied from 0.15 km to 3
km. Again, the methodological variability of the
studies, especially the size of the analyzed areas,
impairs direct comparisons between the studies.
The appropriate buffer may vary with age
group, population composition, and study
objective15. To consider an area close to home or
school, it is interesting to make inferences
regarding the distance and time walking. On
average it takes an adult five minutes to walk 0.4
km27, and an adolescent, walking quickly, fifteen
minutes to walk 1.6 km12. In case of children, one
must consider the restrictions associated with
walking in a given area and the types of resources
available in the neighborhood52.
The use of very large buffers can mask
variations within areas15 and the use of very small
buffers can leave out important information
regarding the type and presence of FO and FS in
the students’ home and school surroundings.
In addition to buffers, the neighborhoods
or territories delimited by a postal code can also
be used as a unit of analysis in environmental
studies. Neighborhoods (or more broadly,
residential areas) have been used in health studies
because of the routine data availability (such as
census data) that can be used to characterize the
neighborhood53. When defining these neighborhoods,
researchers take into account their area, the specific
local history or culture, the natural boundaries,
and/or the manmade boundaries54.
In the present study none of the reviewed
articles considered neighborhoods as a unit of
analysis, which is positive because the area that
someone considers a neighborhood may not
correspond to the neighborhood established by
the city53. Resident perception of neighborhood
boundaries, important to assess the social interactions
in the environment, is an option to investigate
the areas of influence of the environment on the
individual54.
Characteristics of the school
surroundings, food intake, and obesity
in children and adolescents
Few studies have assessed environments
outside of the home neighborhood; however,
many activities and food intake occur in work and
school surroundings52. Despite the few studies on
child movement within a territory, the general
focus is school commuting. Decreasing distance
between home and school55 and increasing
population density and infrastructure56 increases
physically active communing (walking or
bicycling), which also increases the child’s exposure
to environmental influences57. Student exposure
to food retailers can vary depending on the
location of these establishments in the home-
school path58.
In the reviewed articles (Chart 1), public
schools or schools located in low-income
neighborhoods had more FO in their surroundings31,36.
Public schools also had more fast food restaurants
in their surroundings32.
Individuals are not randomly distributed in
the neighborhoods. In reality they are located in
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neighborhoods according to their income,
lifestyle, health conditions, work proximity, and
predisposition towards certain behaviors24,59. In
economically or socially disadvantaged neighborhoods,
inappropriate access to healthy foods has a
negative impact on diet quality, possibly because
of limited access to stores that sell healthy
foods at reasonable prices60,61. Carrol-Scott et al.8
studied fifth and sixth graders in Connecticut
(USA) and found that the concentration of wealth
in the neighborhood promoted the intake of
healthy foods and inhibited the intake of
unhealthy foods.
Poor people pay more for food because
companies find it more risky to their assets and
personnel to operate in low-income communities,
so they increase their prices to compensate for
this situation2. This factor may be related to food
deserts.
There is no consensus regarding the term
food desert, but the term has been employed to
designate areas with limited access to supermarkets
and other food retailers1. Another approach
defines food desert as areas with very limited
access to nutritious foods4.
It is important to consider the difference
in the profile of FO and FS in the proximity of
elementary (children) and high (adolescents)
schools. Children may have less autonomy in their
food choices62. However, when they grow and
become adolescents, they gain more autonomy
to choose their lifestyle3, and become fully
autonomous to make food choices63.
This adolescent territorial autonomy may
explain the higher number of fast food restaurants
near high schools32. Buck et al.13 did not find a
significant number of fast food restaurants near
elementary schools, which are frequented by
younger students. However, FO related results are
contradictory, with studies finding more37 or
fewer29,30 establishments near high schools than
elementary schools.
Changes in youth’s eating behavior are
commonly attributed to environmental
characteristics, which encourage excessive calorie
intake64; the types of food sold near schools have
also been investigated. Fruits and vegetables are
more scarce33 than soda and fast foods34. Austin
et al.27 assessed school surroundings in Chicago
and found that almost 80% had at least one fast
food restaurant in the 800 m buffer.
Students attending schools further from
fast food restaurants, convenience stores45, and
groceries39 had healthier diets. In Canada a
positive relationship was found between the
distance of a fast food restaurant from a school
and consumption of fast foods by the students46.
Also in Canada students attending schools with
eateries in their surroundings tend to eat between
classes in these establishments38 instead of
consuming school meals. In the United Kingdom
(UK) easier access to convenience stores resulted
in higher student Fat Mass Indices (FMI)43, a
potential indicator of body fat.
Most of these studies (Chart 1 and Chart
3) were conducted in the USA and UK, where
the distribution and cost of meals in fast food
restaurants make them accessible to most people,
which is not true in Brazil. Additionally, associations
between the environment and food intake/
nutritional status found in metropolitan areas
cannot be generalized. The results and
interventions must be understood and adapted
to the local reality52.
In Brazil Leite et al.35 conducted a study in
Santos (SP) with children and the built
environment. The objective was to scan the
surroundings of three public schools in Santos (SP)
for the presence of FO and the degree of food
processing proposed by Monteiro et al.65 using
two classifications: ultraprocessed foods and
minimally processed foods. The study found that
FO selling ultraprocessed foods were closer to the
schools than groceries with less processed foods.
These ultraprocessed foods are frequently
consumed throughout the day, substituting the
main meals, fruits, milk, and water, resulting in
excessive calorie intake and consequently,
obesity66.
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Characteristics of the home
surroundings, food intake, and obesity
of schoolchildren and adolescents
Health may be influenced by restriction or
access to environmental resources through
different mechanisms59, such as the presence and
distribution of food retailers. Residents of
communities with easy access to healthy foods
(presence of supermarkets near the homes) tend
to have healthier diets6 because in such environments
choosing a healthy diet may be easier67. The
availability of inexpensive good-quality foods in
neighborhood stores can encourage healthy food
habits and walks to the local establishments68.
The presence of a supermarket can be
seen as a strength, as it provides a wide range of
fresh, healthy foods with competitive prices69. On
the other hand, supermarkets also offer a wide
variety of sodas, packaged snacks, and frozen
dinners at lower prices and in larger packages70.
This dual role of supermarkets is reflected in the
results that follow.
Skidmore et al.40 found that students living
in areas with a higher supermarket density
consumed more vegetables and some unhealthy
foods. However, living further away from a
supermarket resulted in higher weekly intake of
fruits and vegetables41. Adolescents who lived
close to fast food restaurants, convenience stores,
restaurants, and supermarkets consumed more
beverages with added sugar42. On the other hand,
a study of children and adolescents from California
did not find a relationship between environment
(presence and density of FO and FS) and food
intake44.
Some studies (Chart 2 and Chart 3) show
that the presence and/or access to convenience
stores near children’s homes were associated with
a higher risk of obesity10,11,42 and higher BMI12,41.
Some findings also showed that living closer to
restaurants (including fast food restaurants and
pizzerias) was positively associated with higher
BMI percentiles in children and adolescents12,41.
On the other hand, living near places that
sell fruits and vegetables was associated with a
lower risk of obesity13 and lower BMI41,43. In the
UK better access to supermarkets was also related
to lower FMI43.
Adolescents living in areas further from
convenience stores presented higher intake of
fruit juice and lower intake of vegetable fats34.
Moreover, adolescents who lived further from
these establishments also had healthier diets9. On
the other hand, children who lived closer to
convenience stores consumed more potato chips,
chocolate, and bread40.
Traditionally people buy fewer items in
small groceries and convenience stores so it is
possible to walk home carrying the purchase.
People buy more items in supermarkets so they
are less likely to walk there and back home67,
which promotes the use of a motor vehicle for
purchases further away68.
Convenience stores usually charge
significantly higher prices than conventional
groceries and supermarkets. However, they usually
work longer hours, make quick transactions, and
are located in many places71. In Brazil convenience
stores are franchised and dedicate a significant
area to display refrigerated beverages and frozen
foods; dairy products; newspapers and
magazines; bazaar, tobacco, and candy products;
and a snack bar. Traditionally these stores are
located in gas stations to attract new customers
and increase the revenue of these
establishments72.
Children who lived in densely populated
areas or areas close to fast food restaurants
consumed more vegetable fat, juices, fruits9, and
fast foods46. However, these findings should be
interpreted with caution because they should not
be generalized to other realities.
F I N A L  C O N S I D E R A T I O N S
According to the present literature review,
most studies indicate a higher concentration of
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fast food restaurants in school surroundings,
especially near high schools, public schools, or
school located in low-income neighborhoods. The
presence of fast food restaurants was associated
with worse diets and higher FMI in students. These
studies were conducted in high-income countries.
In Brazil the number of studies is still small, so it is
not possible to affirm that the presence of
fast food restaurants in the neighborhood can
influence the diet quality of children and
adolescents.
Home surroundings with a higher
concentration of convenience stores and fast food
restaurants were associated with higher BMI
percentiles. Furthermore, children and adolescents
living further away from convenience stores
presented healthier diets.
Generally, the pieces of evidence exposed
herein reflect the reality of North American and
European countries and it may be a mistake to
generalize these results to all populations and
situations. Standardized methodological procedures
were not found between the reviewed articles
because different objectives required different
strategies. Hence, the studies could not be directly
compared.
The presence of FO and FS in home and
school surroundings must be identified. Recognizing
the distribution profile of these establishments in
the territory and their relationship with food
intake is important to establish evidence that
contribute to strategies that improve the availability
of healthy foods, especially in middle-income
countries such as Brazil, which still lacks studies
in this area.
The formulation of public policies that
encourage the construction of establishments that
sell healthy foods in areas where they are not
available can be one more strategy to motivate
people to change their eating habits. This
initiative, along with other initiatives that aim to
prevent disease and promote healthy diets,
already exists in Brazil and can help to reduce the
prevalence of obesity in children and adolescents.
C O N T R I B U T O R S
EN CORRÊA structured and wrote the
manuscript. BAS SCHMITZ and FAG VASCONCELOS
reviewed the manuscript.
R E F E R E N C E S
1. Lopez RP. Neighborhood risk factors for obesity.
Obesity. 2007; 15(8):2111-9.
2. Cummins S, Macintyre S. Food environments and
obesity: Neighborhood or nation? Int J Epidemiol.
2006; 35(1):100-04. http://dx.doi.org/10.1093/ije/
dyi276
3. Van der Horst K, Oenema A, Ferreira I, Wendel-vos
W, Giskes K, van Lenthe F, et al. A systematic review
of environmental correlates of obesity-related
dietary behaviors in youth. Health Educ Res. 2007;
22(2):203-26. http://dx.doi.org/10.1093/her/
cyl069.
4. Ford PB, Dzewaltowski DA. Disparities in obesity
prevalence due to variation in the retail food
environment: Three testable hypotheses. Nutr Rev.
2008; 66(4):216-28. http://dx.doi.org/10.1111/
J.1753-4887.2008.00026.x
5. Brug J, Kremers SP, Van Lenthe F, Ball K, Crawford
D. Environmental determinants of healthy eating:
In need of theory and evidence. Proc Soc Nutr.
2008; 67(3):307-16. http://dx.doi.org/10.1017/
S0029665108008616
6. Sallis JF, Glanz K. Physical activity and food
environments: Solutions to the obesity epidemic.
Milbank. 2009; 87(1):123-54. http://dx.doi.org/
10.1111/j.1468-0009.2009.00550.x
7. Zenk SN, Schulz AJ, Odoms-Yong A.  How
neighborhood environments contribute to obesity.
Am J Nurs. 2009; 109(7):61-4. http://dx.doi.org/
10.1097/01.NAJ.0000357175.86507.c8
8. Carroll-Scott A, Gistad-Hayden K, Rosenthal L,
Peters SM, McCaslin C, Joyce R,  et al. Disentangling
neighborhood contextual associations with child
body mass index, diet, and physical activity: The
role of built, socioeconomic, and social
environments. Soc Sci Med. 2013; 95:106-14.
http://dx.doi.org/10.1016/j.socscimed.2013.04.
003
9. Jago R, Baranowski T, Baranowski JC, Cullen KW,
Thompson D.  Distance to food stores e adolescent
male fruit and vegetable consumption: Mediation
effects. Int J Behav Nutr Phys Act. 2007; 4(35). http://
dx.doi.org/10.1186/1479-5868-4-35
10. Galvez MP, Hong L, Choi E, Liao L, Godbold J,
Brenner B.  Childhood obesity and neighborhood
338 | EN CORRÊA et al.
Rev. Nutr., Campinas, 28(3):327-340, maio/jun., 2015Revista de Nutrição
http://dx.doi.org/10.1590/1415-52732015000300009
food-store availability in an inner-city community.
Acad Pediatr. 2009; 9(5):339-43. http://dx.doi.org/
10.1016/j.acap.2009.05.003
11. Leung CW, Laraia BA, Kelly M, Nickleach D, Adler
NE, Kuschi LH, et al. The influence of neighborhood
food stores on change in young girls’ body mass
index. Am J Prev Med. 2011; 41(1):43-51. http://
dx.doi.org/10.1016/j.qmepre.2011.03.013
12. Wall MM, Larson NI, Forsyth A, Van Ripper DC,
Graham DJ, Story MT, et al. Patterns of obesogenic
neighborhood features and adolescent weight: A
comparison of statistical approaches. Am J Prev
Med. 2012; 42(5):265-75. http://dx.doi.org/10.10
16/j.amepre.2012.02.009
13. Buck C, Börnhorst C, Pohlabeln H, Huybrechts I,
Pala V, Reisch L, et al. Clustering of unhealthy food
around German schools and its influence on dietary
behavior in school children- a pilot study. Int J Behav
Nutr Phys Act. 2013; 10(65):1-10. http://dx.doi.org/
10.1186/1479-5868-10-65
14. Kelly B, Flood VM, Yeatman H. Measuring local food
environments: An overview of available methods.
Health & Place. 2011; 17(6):1284-93. http://dx.doi.
org/10.1016/j.healthplace.2011.08.014
15. Brownson RC, Hoehner CM, Day K, Forsyth A, Sallis
JF. Measuring the built environment for physical
activity-state of the science. Am J Prev Med. 2009;
36(Suppl.):S99-2123. http://dx.doi.org/10.1016/
j.ameore.2009.01.005
16. Souza NPP, Oliveira MRM. O ambiente como
elemento determinante da obesidade. Rev Simbio-
Logias. 2008; 1(1):157-73.
17. Crawford D, Ball K. Behavioural determinants of
the obesity epidemic. Asia Pacific J Clin Nutr. 2002;
11(Suppl. 8):S718-21.
18. Kegler MC, Escoffery C, Alcantara I, Ballard D, Glanz
K. A qualitative examinations of home and
neighborhood environments for obesity prevention
in rural adults. Int J Behav Nutr Phys Act. 2008;
5(65):1-10. http://dx.doi.org/10.1186/1479-5868-
5-65
19. Caballero B. The global epidemic of obesity: An
overview. Epidemiol Rev. 2007; 29(1):1-5. http://
dx.doi.org/10.1093/epirev/mxm012
20. Cremm EC, Leite, FHM, Abreu DSC, Oliveira MA,
Scagliusi FB, Martins, PA. Factors associated with
overweight in children living in the neighborhoods
of an urban area of Brazil. Public Health Nutr. 2011;
15(6):1056-64. http://dx.doi.org/10.1017/S13689
80011002771
21. Inagami S, Cohen DA, Finch BK, Asch SM. You are
where you shop: Grocery store locations, weight,
and neighborhoods. Am J Prev Med. 2006;
31(1):10-7. http://dx.doi.org/10.1016/j.amepre.
2006.03.019
22. Lerário AC, Lottenberg AS. Mecanismos ambientais
implicados no ganho de peso e as oportunidades
para prevenção da obesidade. Einstein. 2006;
4(Supl. 1):S7-S13.
23. Glanz K, Sallis JF, Saelens BE, Frank LD. Healthy
nutrition environments: Concepts and measures.
Am J Health Promot. 2005; 19(5):330-3.
24. Lytle LA. Measuring the food environment state of
the science. Am J Prev Med. 2009; 36(Suppl.):
S134-44. http://dx.doi.org/10.1016/j.amepre.2009.
01.018
25. Lovasi GS, Hutson MA, Guerra M, Neckerman KM.
Built environments and obesity in disadvantaged
populations. Epidemiol Rev. 2009; 31(1):7-20.
http://dx.doi.org/10.1093/epirev/mxp005
26. Caspi CE, Sorensen G, Subramanian SV, Kawachi I.
The local food environment and diet: A systematic
review. Health & Place. 2012; 18(5):1172-87. http://
dx.doi.org//10.1016/j.healthplace.2012.05.006
27. Austin SB,  Melly SJ, Sanchez BN, Patel A, Buka S,
Gortmaker SL. Clustering of fast food restaurants
around schools: A novel application of spatial
statistics to the study of food environments. Am J
Public Health. 2005; 95(9):1575-81. http://dx.doi.
org/10.2105/AJPH.2004.056341
28. Simon PA, Kwan D, Angelescu A, Shih M, Fielding
JE. Proximity of fast food restaurants to schools:
Do neighborhood income and type of school
matter? Prev Med. 2008; 47(3):284-8. http://dx.doi.
org/10.1016/j.ypmed.2008.02.021
29. Sturm R. Disparities in the food environment
surrounding US middle and high schools. Public
Health. 2008; 122(7):681-90. http://dx.doi.org/
10.1016/j.puhe.2007.09.004
30. Day PL, Pearce J. Obesity-promoting food
environments and the spatial clustering of food
outlets around schools. Am J Prev Med. 2011;
40(2):113-21. http://dx.doi.org/10.1016/j.amepre.
2010.10.018
31. Kestens Y, Daniel M. Social inequalities in food
exposure around schools in an urban area. Am J
Prev Med. 2010; 39(1):33-40. http://dx.doi.org/
10.1016/j.amepre.2010.03.014
32. Kwate NOA, Loh JM. Separate and unequal: The
influence of neighborhood and school
characteristics on spatial proximity between fast
food and schools. Prev Med. 2010; 51(2):153-6.
http://dx.doi.org/10.1016/j.ypmed2010.04.020
33. Gebauer H, Laska MN. Convenience stores
surrounding urban schools: An assessment of
healthy food availability, advertising, and product
placement. J Urban Health. 2011; 88(4):616-22.
http://dx.doi.org/10.1007/s11524-011-9576-3
BUILT ENVIRONMENT AND CHILDHOOD OBESITY | 339
Rev. Nutr., Campinas, 28(3):327-340, maio/jun., 2015 Revista de Nutrição
http://dx.doi.org/10.1590/1415-52732015000300009
34. Harris DE, Blum JW, Bampton M, O´Brien LM,
Beaudoin CM, Polacsek M, et al.  Location of food
stores near schools does not predict the weight
status of Maine high school students. J Nutr Educ
Behav. 2011; 43(4):274-8. http://dx.doi.org/10.10
16/j.jneb.2010.08.008
35. Leite FHM, Oliveira MA, Cremm EC, Abreu DSC,
Maron LR, Martins PA. Availability of processed
foods in the perimeter of public schools in urban
areas. J Pediatr. 2012; 88(4):328-34. http://dx.doi.
org/10.2223/JPED.2210
36. Black JL, Day M.  Availability of limited service food
outlets surrounding schools in British Columbia.
Can J Public Health. 2012; 103(4):255-9.
37. Ellaway A, Macdonald L, Lamb K, Thornton L, Day
P, Pearce J. Do obesity-promoting food environments
cluster around socially disadvantaged schools in
Glasgow, Scotland? Health Place. 2012; 18(6):
1335-40. http://dx.doi.org/10.1016/j.healthplace.
2012.06.01
38. Seliske L, Pickett W, Rosu A, Janssen I. The number
and type of food retailers surrounding schools and
their association with lunchtime eating behaviors
in students. Int J Behav Nutr Phys Act. 2013;
10(19):1-9. http://dx.doi.org/10.1186/1479-5868-
10-19
39. Smith D, Cummins S, Clark C, Stansfeld S. Does
the local food environment around schools affect
diet? Longitudinal associations in adolescents
attending secondary schools in East London. BMC
Public Health. 2013; 13(70):1-18. http://dx.doi.org/
10.1186/1471-2458-13-70
40. Skidmore P, Welch A, van Sluijs E, Jones A, Harvey
I, Harrison F, et al. Impact of neighborhood food
environment on food consumption in children aged
9-10 years in the UK SPEEDY (Sport, Physical Activity
and Eating behavior: Environmental Determinants
in Young people) study. Public Health Nutr. 2010;
13(7):1022-30. http://dx.doi.org/10.1017/S13689
80009992035
41. Jilcott SB, Wade S, McGuirt JT, Wu Q, Lazorick S,
Moore JB. The association between the food
environment and weight status among eastern
North Carolina youth. Public Health Nutr. 2011;
14(9):1610-7. http://dx.doi.org/10.1017/S1368
980011000668
42. Laska MN, Hearst MO, Forsyth A, Pasch KE, Lytle L.
Neighborhood food environments: Are they
associated with adolescent dietary intake, food
purchases and weight status? Public Health Nutr.
2010; 13(11):1757-63. http://dx.doi.org/10.1017/
S1368980010001564
43. Harrison F, Jones AP, van Sluijs EMF, Cassidy A,
Bentham G, Griffin S. Environmental correlates of
adiposity in 9-10 year old children: Considering
home and school neighborhoods and routes to
school.  Soc Sci Med. 2011; 72(9):1411-9. http://
dx.doi.org/10.1016/j.socscimed.2011.02.023
44. An R, Sturm R. School and residential neighborhood
food environment and diet among California
Youth. Am J Prev Med. 2012; 42(2):129-35. http://
dx.doi.org/10.1016/j.amepre.2011.10.012
45. He M, Tucker P, Irwin JD, Gilliland J, Larsen K, Hess
P. Obesogenic neighborhoods: The impact of
neighborhood restaurants and convenience stores
on adolescents´ food consumption behaviors. Public
Health Nutr. 2012a; 15(12):1-9. http://dx.doi.org/
10.1017/S1368980012000584
46. He M, Tucker P, Gilliland J, Irwin JD, Larsen K, Hess
P. The influence of local food environments on
adolescents’ food purchasing behaviors. Int J
Environ Res Public Health. 2012b; 9(4):1458-71.
http://dx.doi.org/10.3390/ijerph9041458
47. Brasil. Ministério da Saúde. Abordagens espaciais
na saúde pública. Brasília: Ministério da Saúde.
2006 [acesso 2013 out 10]. Disponível em: http://
portal.saude.gov.br/portal/arquivos/pdf/serie_
geoproc_vol_1.pdf
48. Thornton LE, Pearce JR, Kavanagh AM. Using
Geographic Information Systems (GIS) to assess the
role of the built environment in influencing obesity:
A glossary. Int J Behav Nutr Phys Act. 2011; 1(8):71.
http://dx.doi.org/10.1186/1479-5868-8-71
49. Wilson JS, Kelly CM, Schootman M, Baker EA,
Banerjee A, Clennin M, et al. Assessing the built
environment using omnidirectional imagery. Am J
Prev Med. 2012; 42(2):193-99. http://dx.doi. org/
10.1016/j.amepre.2011.09.029
50. Lake A, Townshendt O. Obesogenic environments:
Exploring the built and food environments. J R
Soc Promot Health. 2006; 126(6):262-7. http://dx.
doi.org/10.1177/1466424006070487
51. Hosler AS, Dharssi A.  Identifying retail food stores
to evaluate the food environment. Am J Prev Med.
2010; 39(1):41-4. http://dx.doi.org/10.1016/j.
amepre.2010.03.006
52. Boone-Henonen J, Gordon-Larsen P. Obesogenic
environments in youth: Concepts and methods
from a longitudinal national sample. Am J Prev Med.
2012; 42(5):37-46. http://dx.doi.org/10.1016/
j.amepre.2012.02.005
53. Diez-Roux AV. Neighborhoods and health: Where
are were do we go from here? Rev Epidemiol Sante
Publique. 2007; 55(1):13-21. http://dx.doi.org/
10.1016/j.respe.2006.12.003
54. Diez Roux AV, Mair C. Neighborhoods and health.
Ann NY Acad Sci. 2010; 1186:125-45. http://
dx.doi.org/10.1111/j.1749-6632.2009.05333.x
340 | EN CORRÊA et al.
Rev. Nutr., Campinas, 28(3):327-340, maio/jun., 2015Revista de Nutrição
http://dx.doi.org/10.1590/1415-52732015000300009
55. Yeung J, Wearing S, Hills AP. Child transport
practices and perceived barriers in active
commuting to school. Transp Res Part A: Policy
Pract. 2008; 42(6):895-900. http://dx.doi.org/10.
1016/j.tra.2007.12.007
56. McDonald NC. Children’s mode choice for the
school trip: The role of distance and school location
in walking to school. Transportation. 2008; 35(1):
23-35. http://dx.doi.org/10.1007/s11116-007-9
135-7
57. Saelens BE, Handy SL. Built environment correlates
of walking: A review. Med Sci Sports Exerc. 2008;
40(Suppl. 7):550-66. http://dx.doi.org/10.1249/
MSS.0b013e31817c67a4
58. Walton M, Pearce J, Day P. Examining the interaction
between food outlets and outdoor food
advertisements with primary school food
environments. Health Place. 2009; 15(3):841-8.
http://dx.doi.org/10.1016/j.healthplace.2009.02.
003
59. Diez Roux AV, Mair C. Neighborhoods and health.
Ann NY Acad Sci.  2010; 1186:125-45. http://
dx.doi.org/10.1111/j.1749-6632.2009.05333.x
60. Zenk SN, Schulz AJ, Israel BA, James SA, Bao S,
Wilson ML. Neighborhood racial composition,
neighborhood poverty, and the spatial accessibility
of supermarkets in metropolitan Detroit. Am J
Public Health. 2005; 95(4):660-7. http://dx.doi.org/
10.2105/AJPH.2004.042150
61. Rahman T, Cushing RA, Jackson RJ. Contributions
of built environment to childhood obesity. Mt Sinai
J Med. 2011; 78(1):49-57. http://dx.doi.org/10.10
02/msj.20235
62. Cetateanu A, Jones A. Understanding the
relationship between food environments,
deprivation and childhood overweight and obesity:
Evidence from a cross sectional England-wide study.
Health Place. 2014; 27:68-76. http://dx.doi.org/
10.1016/j.healthplace.2014.01.007
63. Guetabi M, Munasib A. Urban sprawl, obesogenic
environment, and child weight. J Reg Sci. 2014;
54(3):378-401. http://dx.doi.org/10.1111/jors.
12123
64. de Vet E, de Ridder DT, de Wit, JB. Environmental
correlates of physical activity and dietary behaviors
among young people: A systematic review of
reviews. Obes Rev. 2011; 12(5):130-42. http://dx.
doi.org/10.1111/j.1467-789X.2010.00784.x
65. Monteiro CA, Levy RB, Claro RM, Castro IR, Cannon
G. A new classification of foods based on the extent
and purpose of their processing. Cad Saúde Pública.
2010; 26(11):2039-49. http://dx.doi.org/10.1590/
S0102-311X2010001100005
66. Brasil. Ministério da Saúde. Guia Alimentar para a
população brasileira. 2a ed. Brasília: Ministério da
Saúde;  2014.
67. Glanz K, Kegler MC. Environments: Theory, research
and measures of the built environment [cited 2013
Oct 6]. Available from: http://dccps.cancer.gov/brp/
constructs/environment/index.html
68. Cerin E, Frank LD, Sallis JF, Saelens BE, Conway TL,
Chapman JE, et al. From neighborhood design and
food options to residents’ weight status. Appetite.
2011; 56(3):693-703. http://dx.doi.org/10.1016/j.
appet.2011.02.006
69. Leete L, Bania N, Faíscas-Ibanga A. Congruence and
coverage: Alternative approaches to identifying
urban food deserts and food hinterlands. J Plan
Educ Res. 2012; 32(2):204-18. http://dx.doi.org/
10.1177/0739456X11427145
70. Shier V, An R, Sturm R. Is there a robust relationship
between neighbourhood  food environment and
childhood obesity in the USA? Public Health. 2012;
126(9):723-30. http://dx.doi.org/10.1016/j.puhe.
2012.06.009
71. Brown AC. Understanding food: Principles and
preparation. 4a ed. Belmont: Wadsworth Publishing;
2010.
72. Sindicato Nacional das Empresas Distribuidoras de
Combustíveis e de Lubrificantes. Combustíveis, lu-
brificantes e lojas de conveniência. Rio de Janeiro:
Sindicom; 2014 [acesso 2014 dez 23]. Disponível
em: http://www.sindicom.com.br/download/
anuario_sindicom_2014_WEB.pdf
Received: August 19, 2014
Final version: January 5, 2015
Approved: January 12, 2015
